The lichen genus Usnea Dill. ex Adans. in the Sakha Republic (Yakutia)
M A T E R I A L A N D M E T H O D S
Lichens in the herbarium of the Institute for Biological Problems of Cryolithozone of the Siberian Branch of RAS were revised in 2016. Materials collected by S.V. Chesnokov and L.A. Konoreva from expeditions in Aldan and Ne ryun gri Regions were also studied. Lichen identi fi cation was carried out by L.V. Gagarina. M.P. Zhurbenko identified lichenicolous fungi growing on Usnea thalli.
Morphology and anatomy were studied using a light mic ro scope and a dissecting microscope. HPTLC was performed according to standard procedures (Culberson & Ammann 1979 , Kranner et al. 2002 , using solvent system A and B.
Samples from these expeditions were deposited in the her baria of the Komarov Botanical Institute (LE) and the Institute for Biological Problems of Cryolithozone Siberian Branch of RAS (SASY).
R E S U L T S
In total, 8 species belonging to the genus Usnea are here accepted as occurring in Yakutia: U. barbata (L.) F.H. Wigg., U. cavernosa Tuck., U. dasypoga (Ach.) Nyl., U. glabrescens (Nyl. ex Vain.) Vain., U. hirta (L.) W.H. Wigg., U. lapponica Vain., U. longissima Ach. and U. subfloridana Stirt. According to the literature, an additional species, U. articulata (L.) Hoffm., was reported from Central Yakutsk floristic region. However, U. articulata is not accepted here in the list of species, because all specimens were previously misidentified (Porya di na 2005, Vershinina et al. 2012 Vershinina et al. , 2015 The species is very polymorphic. Characterised by ha ving a pendent thallus, divided into irregular segments by an nu lar cracks. Branches uneven in thickness. Base blackened, fibrils few to numerous, isidia few or absent. The main diag nostic features are its thin cortex, the strongly irregular branches and inflated segments.
Two chemotypes have been recorded: (1) medulla with sa la zinic acid, cortex with usnic acid; (2) medulla with salazinic, barbatic/diffractaic acid, cortex with usnic acid.
The species occurs in Lensk Region according to herba rium collections and own materials, and is also reported from Olekminsk Region (Vershinina et al. 2015) (Fig. 1A) . 
Usnea cavernosa Tuck.
The species is characterised by having a pendulous thallus, with parallel branches. Branches foveolate and ridged. Base pale, fibrils absent to scarce, papillae absent, soralia and isidia absent. The main diagnostic feature is the foveolate and ridged branches.
One chemotype has been recorded: medulla with salazinic acid, cortex with usnic acid.
The species is widespread in Yakutia ( The species is very polymorphic. Thallus pendulous, base blackened, fibrils and isidia conspicuous and nume rous, papillae sparse to abundant, soralia punctiform, often bea ring isidia. The main diagnostic features are its pendulous thallus, slightly or distinctly inflated segments.
A single chemotype has been recorded: medulla with sa lazinic acid; cortex with usnic acid.
The species occurs in Lensk Region according to herba rium and own materials and has also been reported from Olekminsk Region (Vershinina et al. 2015) (Fig. 1C) .
Specimens examined: LENSK REGION, 17 km E from village Vitim (59°27′12″N, 112°55′58″E) Thallus shrubby or subpendent, base blackened, fibrils present, soralia distinctly rounded, isidia absent. The main diagnostic features are its isotomic-dichotomous branches and distinctly rounded punctiform soralia.
Four chemotypes have been recorded: (1) medulla with sa lazinic and diffractaic acids, cortex with usnic acid; (2) me dulla with psoromic acid, cortex with usnic acid; (3) medulla with thamnolic acid, cortex with usnic acid; (4) medulla without lichen substances, cortex with usnic acid.
The species occurs in Aldan, Kobyaisk, Lensk regions ac cor ding to herbarium collections and own materials and also in Olekminsk Region (Vershinina et al. 2015) (Fig. 1D) .
Specimens examined: ALDAN REGION, left bank of the river Aldan, orifice of the river Unil'ya, 78 km upper village Ugino (58°45′36″N, 128°2′24″E) Thallus shrubby, branched, base pale greenish or brownish, fibrils abundant, isidia numerous, papillae absent, so ra lia punctiform.
The main diagnostic features are its shrubby thallus, with numerous isidia and the absence of papillae.
Two chemotypes have been recorded: (1) medulla with squa matic and salazinic acids, cortex with usnic acid; (2) me dulla without lichen substances, cortex with usnic acid.
The species was found in Aldan and Lensk regions (Fig.  1E) .
Specimens examined: ALDAN REGION, stream Be zy myan nyi (58°44'39.5"N, 126°21'47.3"E), forest with spruce, birch, larch, on the branch of Alnus sp., 11.07.2015, leg. Chesnokov S.V. (LE) . LENSK REGION, right bank of the river Vitim (59°08'22"N, 112°41'21"E), fir forest, on the branch of Picea sp., 13.06.2004, leg. Poryadina L.N. (SASY, Us 75).
Usnea lapponica Vain.
Thallus shrubby, branched, mainly anisotomic-dichotomous, base pale to blackened, fibrils abundant, isidia absent, papillae numerous, soralia large, becoming expanded and bracelet-like. The main diagnostic features are its shrubby, anisotomic-dichotomous branched thallus, with numerouspapillae and the absence of isidia.
Three chemotypes have been recorded: (1) medulla with salazinic acids, cortex with usnic acid; (2) medulla with tham no lic acid, cortex with usnic acid; (3) medulla without li chen substances, cortex with usnic acid.
The lichenicolous fungus, Lichenostigma maureri Hafellner, was found on U. lapponica.
This species occurs in Aldan, Kobyaisk, Lensk, Mirnyi, Ne ryungri, Olenek, Olekminsk, Tomponsk regions (Fig. 1F) .
Specimens examined: ALDAN REGION, right bank of the river Aldan (58°48'18"N, 128°09'18. 
Usnea longissima Ach.
Thallus pendulous, long, base pale to blackened, the main stem covered with a persistent cortex. Primary branches with numerous fibrils, papillae absent or few, soralia punctiform, papillae absent or few. The main diagnostic features are its pendulous thallus, draping horizontal branches, and the main stem with a persistent cortex.
Three chemotypes have been recorded: (1) medulla with salazinic acids, cortex with usnic acid; (2) medulla with salazinic, barbatic acids, fatty acids, cortex with usnic acid; (3) medulla with salazinic, evernic, diffractaic acids, cortex with usnic acid.
The species occurs in Aldan and Neryungri regions (Fig. 1G) .
Specimens examined: ALDAN REGION, Tokinskii Sta no vik, basin of the river Algama, river Tarynnah  (56°0′32″N, 129°39′52″E 
Usnea subfloridana Stirt.
Thallus shrubby to subpendent, branched, base blackened, fibrils present, isidia and papillae numerous, soralia ty pi cally punctiform, and bearing short numerous isidia. The main diagnostic features are its shrubby to subpendent thallus, punctiform soralia and the numerous isidia.
Three chemotypes have been recorded: (1) medulla with squamatic acid, cortex with usnic acid; (2) medulla with thamnolic acid, cortex with usnic acid; (3) medulla without lichen substances, cortex with usnic acid.
The lichenicolous fungus, Lichenostigma maureri Hafellner, was found on U. subfloridana.
